Obstructive sleep apnea is a frequent medical condition consisting in repetitive sleep-related episodes of upper airways obstruction and concurrent events of arterial blood hypoxia. To this condition there is a frequent association of cardiovascular and other pathologies conforming the obstructive sleep apnea syndrome (OSAS). Laboratory models of OSAS consist in animals exposed repetitive episodes of Intermittent hypoxia (IH) which also develop cardiovascular pathology, mostly hypertension. The overall OSAS pathophysiology appears to be linked to the repetitive hypoxia, being proposed that it causes a sensitization of carotid body (CB) chemoreflex leading to a hyperreactivity of the sympathetic nervous system. However, this proposal is uncertain because normo or hypoventilation and normal plasma catecholamines are not infrequent findings in patients with OSAS and IH animals. Aiming to solve these issues we have studied in a rat model of IH the entire CB chemoreflex arch including activity of chemoreceptor cells and CB generated afferent activity to brainstem; efferent activity was measured as ventilation in normoxia, hypoxia and hypercapnia. Norepinephrine turnover in renal artery sympathetic endings was also assessed. Findings indicate a sensitization of the CB function to hypoxia evidenced by exaggerated chemoreceptor cell and CB afferent activity. At the same time IH rats exhibited marked hypoventilation in all studied conditions and increased turnover of norepinephrine in sympathetic endings. We conclude that IH causes a bias in the integration of the input arising from the CB with a diminished drive of ventilation and an exaggerated activation of brainstem sympathetic neurons.
pathophysiology appears to be linked to the repetitive hypoxia, being proposed that it causes a sensitization of carotid body (CB) chemoreflex leading to a hyperreactivity of the sympathetic nervous system. However, this proposal is uncertain because normo or hypoventilation and normal plasma catecholamines are not infrequent findings in patients with OSAS and IH animals. Aiming to solve these issues we have studied in a rat model of IH the entire CB chemoreflex arch including activity of chemoreceptor cells and CB generated afferent activity to brainstem; efferent activity was measured as ventilation in normoxia, hypoxia and hypercapnia. Norepinephrine turnover in renal artery sympathetic endings was also assessed. Findings indicate a sensitization of the CB function to hypoxia evidenced by exaggerated chemoreceptor cell and CB afferent activity. At the same time IH rats exhibited marked hypoventilation in all studied conditions and increased turnover of norepinephrine in sympathetic endings. We conclude that IH causes a bias in the integration of the input arising from the CB with a diminished drive of ventilation and an exaggerated activation of brainstem sympathetic neurons. The CBs and CB-initiated reflexes play an adaptive function in response to chronic sustained hypoxia (Weil, 1986; Bisgard 2000) . On ascension to high altitude the CBs trigger a ventilatory response whose relationship to arterial PO 2 is comparable to that encountered at sea level in response to acute hypoxic tests. However, if stay at high altitude is prolonged, a further increase in ventilation occurs. This extra gain of the chemoreflex, known as acclimatization, helps to minimize the impact of the environmental challenge by raising arterial PO 2 and might constitute a compensatory mechanism in situations of hypoxemia produced by chronic respiratory diseases. Most of the extra gain of the CB chemoreflex seen in chronic hypoxia has its origin in the CB itself, although plastic changes in brain-stem integrative centers have also been described (Bisgard, 2000; Wilkinson et al., 2010) .
Another type of chronic hypoxia that has a great clinical significance is the intermittent hypoxia (IH) encountered in patients with obstructive sleep apnea (OSA). These patients suffer repetitive episodes of obstruction of upper airways that occur during sleep (>30 episodes/sleep hour in some patients).
Each obstruction produces a fall in arterial PO 2 Exposure to intermittent hypoxia. Four rats were housed in hermetically shielding transparent methacrylate chambers (16 l), along with food and water. Each chamber has a gas inlet in front; inside the chamber, 3 cm separated from the front wall, there is an incomplete wall that breaks the gas jet smoothing and slowing the flow of gas in the rats room. Two outlets for the exit of gas of the chamber are located at the back of the chamber; in one of them there is an O 2 meter to continuously monitor the gas leaving of the chamber.
Gases flow into the chamber from tanks connected in cascade with stainless steel tubing and intercalated manometers to assure several days of supply.
Flow of gases into the chamber is controlled by microprocessor driven electrovalves allowing predetermination of time and duration of entry of the desired gas. The electrovalve system is provided with a safety device for unwanted failure of the electrical power. In preliminary experiments the parameters of flow of gases were adjusted to achieve at the outlet of the chambers the desired gas mixture. Animals were exposed to IH for 8 and 15 Presentation of data and Statistics. Data are presented as means  SEM. Statistical significance of differences was assessed using a two tailed Student-t-test for unpaired data and for comparisons of more than two groups we have used a two way ANOVA followed by Bonferroni multicomparison test.
RESULTS

Animals.
The protocol of IH applied in this study did not alter the gain in body weight, which was nearly identical to that observed in controls. Basic haematology, including red cell count, haematocrit, haemoglobin content and other red cell related indexes were not different from control animals. White cell count was also not different from controls, but platelet count that in control rats was 970  50 (x10 3 /L) was very significantly reduced to 630  17 and 602  12 (x10 3 /L; p<0.001 in both cases) at 8 and 15 days of IH.
Carotid body CA content. Figure 1 shows the levels of endogenous CA in the CBs of control and 8 and 15 days IH animals. At 8 days the levels of both CA, NE and DA, although showed a tendency to decrease were nearly normal.
However at 15 days there were very significant decreases in both NE and DA content that from control levels of 112. Figure 4C ).
However in response to the non-specific depolarizing high external K + control and 8 and 15 days IH CBS released comparable amounts of 3 H-CA ( Figure 4D ). atmosphere; similarly breathing in air containing 5% CO 2 caused MV to increase to 892  44 ml/Kg/min. Exposure to IH for 8 days caused a tendency for no change in MV to increase at any given experimental time in normoxia, and in the normoxic period after breathing 10% O 2 the increase reached statistical significance (43% increase; p<0.01); no differences were observed in hypoxic and hypercapnic atmospheres. Contrary to that, after 15 days exposure in all conditions MV were smaller than in unexposed animals except while animals breathe 5% CO 2 , in other words after 15 days IH animals hypoventilated in air and the three hypoxic atmospheres tested.
Electrical
DISCUSSION
In the present work we have studied the effects of 8 and 15 days duration IH of moderate intensity as defined by nadir arterial PO 2 
